Promoter-specific control of E. coli RNA polymerase by ppGpp and a general transcription factor.
The stringent response of Escherichia coli reflects a global influence of the nucleotide ppGpp on gene expression in response to nutrient starvation. For critical elements of the response, the target of ppGpp is RNA polymerase, which can be either repressed or activated in a promoter-dependent way. A small protein, DksA, which binds in the secondary channel of RNA polymerase, possibly along with other general regulatory factors, contributes to ppGpp-dependent transcription regulation. Rutherford and colleagues (pp. 236-248) identify mutations in genes for the core subunits of RNA polymerase that circumvent the need for DksA in the regulation; the sites of these mutations suggest that DksA acts allosterically through the RNA polymerase active site to destabilize transcription initiation complexes.